Formation of novel TRPC channels by complex subunit interactions in embryonic brain.
Mammalian short TRP channels (TRPCs) are putative receptor- and store-operated cation channels that play a fundamental role in the regulation of cellular Ca2+ homeostasis. Assembly of the seven TRPC homologs (TRPC1-7) into homo- and heteromers can create a large variety of different channels. However, the compositions as well as the functional properties of native TRPC complexes are largely undefined. We performed a systematic biochemical study of TRPC interactions in mammalian brain and identified previously unrecognized channel heteromers composed of TRPC1, TRPC4, or TRPC5 and the diacylglycerol-activated TRPC3 or TRPC6 subunits. The novel TRPC heteromers were found exclusively in embryonic brain. In heterologous systems, we demonstrated that assembly of these novel heteromers required the combination of TRPC1 plus TRPC4 or TRPC5 subunits along with diacylglycerol-sensitive subunits in the channel complexes. Functional interaction of the TRPC subunits was verified using a dominant negative TRPC5 mutant (TRPC5DN). Co-expression of TRPC5DN suppressed currents through TRPC5- and TRPC4-containing complexes; TRPC3-associated currents were unaffected by TRPC5DN unless TRPC1 was also co-expressed. This complex assembly mechanism increases the diversity of TRPC channels in mammalian brain and may generate novel heteromers that have specific roles in the developing brain.